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FOREWORD

This Indian Standard ( Second Revision ) which is identical with IS0 2433 : 1984 `Acceptance conditions for external cylindrical grinding machines with a movable table - Testing accuracy' issued by the International Organization for Standardization ( IS0 ), was adopted by the Bureau of Indian Standards on the recommendations of the Machine Tool Basics and Modular Units Sectional Committee ( PE 03 > and approval of the Production Engineering Division Council. This standard was first issued in 1963 based on DIN 8630-I 939 which was subsequently revised. The first revision of this IS0 standard on the subject was also published as IS0 2433 : 1973. standard was done in 1979 to bring it in line with the revised DIN and the IS0 standard. The standard was also split into two parts, one for smaller sizes and other for bigger sizes of the machines. IS 2368 ( Part 1 ) covered the grinding machines having centre to centre distance up to 1 600 mm and Part 2 covering machines with centre to centre distance above 1 600 mm was to be formulated separately. The decision for splitting of standard into two parts was done in line with the revised DIN 8630-1975, which was also in two parts. Consequent upon the publication of revised IS0 2433 : 1984 and DIN 8630-1988, being identical to each other, and DIN having merged both parts into one in the revised standard, this standard has been revised by adopting IS0 2433 : 1~984 to bring it in line with IS0 standard. As such IS 2368 ( Part~l ) has been redesignated as IS 2368. Certain conventions are, however, not identical particularly drawn to the following: to those used in Indian Standards. Attention is in

a) Comma ( , ) has been used as a decimal marker in the International Standard while Indian Standards, the current practice is to use point ( . > as the decimal marker. b) Inch values have not been retained as given in the IS0 used in the country. Wherever the words `International this standard, they should be read as `Indian Standard'. in the c) Some dimensions appear in `inches' systems while in Indian Standards, the current standard Standard'

sine-e these are not appear referring to

International Standard besides in metric practice is to give metric values only.

In this adopted standard, reference appears to ISO/R 230 ( since revised as IS0 230/l : 1986 ). The Indian Standard IS 2063 : 1988 `Acceptance code for machine tools : Geometric accuracy of machines operating under no load or finishing conditions l first revision )' which is identical with IS0 230/l : 1986 is to be substituted in its place.
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Indian Standard
TEST CHARTS F-OR EXTERNAL CYLINDRICAL GRINDING MACHINES WITH A MOVABLE TABLE

( Second

Revision 1

7 SCOPE AND FIELD

OF APPLICATION

This International Standard describes, with reference to GO/R 230, both geometrical and practical tests on general purpose and normal accuracy external cylindrical grinding machines with a movable tablet) of which the swing diameter does not exceed 800 mm (32 in) and the distance between centres, 4 000 mm (160 in), and also gives the corresponding permissible deviations which apply. It deals only with the verification of accuracy of the machine. It does not apply to testing the running of the machine (vibrations, abnormal noises, stick-slip motion of components, etc.), or to its characteristics (speeds, feeds, etc.) which should generally be checked before testing accuracy.

2.3 The sequence in which the geometrical tests are given is related to the sub-assemblies of the machine, and this in no way defines the practical order of testing. In order to make the mounting of instruments or gaugklg easier, tests. may be carried out in any order.

2.4 When inspecting a machine, it is not always necessary to carry out all the tests described in this international Standard. It is up to the user to choose, in agreement with the manufacturer, those relating to the properties which are of interest to him, but these tests are to be clearly stated when ordering a machine.

2.5 Practical tests shall be made with finishing cuts and not with roughing cuts which are liable to generate appreciable cutting forces. 2.6 When the tolerance is established for range different from that given in this Standard (see 2.311 in ISO/R 2301, tt should consideration that the minimum value of 0.001 mm (0.000 04 in). a measuring International be taken into tolerance is

2

PRELIMINARY

REMARKS

2.1 In this International Standard, all the dimensions are expressed in millimetres and in inches.

2.2 To apply this International Standard, reference should be made to ISO/R 230, especially for the installation of the machine before testing, warming up of spindles and other moving parts, description of measuring methods and recommended accuracy of testing equipment.

3

REFERENCE

ISO/R 230, Machine tool test code.

1)

This International

Standard

does not apply to machines having a tlxec! table and

a movablewheelhead,

1
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4 ACCEPTAN&
4.1 Geomatrical

CONDITIONS tests

AND

PERMISSIBLE

DEVfATloNS

IS 2388 : 1993 IS0 2433 : 1984

Permissibb devisiion No. Diagram Object mm A-BED Levelling of the sliileways al Longttudinal inspection the Measuring instruments

Observationi and references to the test mde ISO/R 230

:
in the

0.02 up to 1000 For each 1000 !ncrease I" length, add 0,015 Maximum permwble dewaton: 0.05 Local tolerance: 0,005 over any length of 250 .

Straightnes of verflcal plane;

slideways

Clauses 3.11, 3.21, 5.212.21 and 5.212.22 Measurements shall be made at a number of positrons equally length of the bed. spaced along the

al

Precision level. optical or other methods

For machines standing on three support points or having a distance between centres less than 1 000 mm (40 in) the table need not be removed. In this case the level shall be placed successively on the exposed partions of the slideways and on the table. The table should tion. be in its central posi-

bl

Transverse inspection : Variation Parallelism of the slideways in the DC'< DC'> 500 of level

b)

Clause 5.412.7

:
Precision level

: 0,02/1000

500 : 0,04/1000

A level shall be placed transversely on the slidewavs. and measurements shall be taken at a number of positions equally spaced along the length of the bed. The variatmn of level measured at any position shall not exceed the permissible devi-

For each 1000 increase in !ength. Clause 5.232.1 The dial gauge shall be fixed on a support A of a suitable form such that it can slide in the slidewavs with the stvlus touching a straightedge laid parallel to the slide-

Checkmg of stralghtnas in a horuontal plane.

of the slideways

Maximum permissible deviation:

Local tc4eraKe

rope (These alternatwes are for small machInes where the table IS not to be dismantled.) straqhtness horuontal plane. of Maxamum permwble devwon:

and taut w,re

For Alternative 1) the dial gauge support shall be placed on a fixed part of the machme. the stylus shall touch a straightedge IaId parallel to the general direction of the longitudinal movement of the

For each 1000 ,ncreare I" length. Place a dial gauge 1s) on a fixed part of the machtne and take meastlrements WCcessively on the location surfaces for the workhead and the tallstock.

Checking of parallehsm of the loCatIon surfaces for the workhead and tallstock to the longttudinal movement of the table (in the case of movable tables).

Maximum permiwble

deviation:

LOcal tolerance: `fied for performmg
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IS 2368 : 1993 IS0 2433 : 1984
Permissible deviation No. Diagram Obiea mm Measuring instruments Observations

and references

to the test code SO/R

230

B - WORKWEAD (Tens G 4 and G 5 apply only to machmer havtng a rotatmg spmdle.)

a)

Measurement of I""-out of the exte'nal rq~te'diameter of the spmdle;

a)

0,005

a)

Clause 5.812.2

In the case of a tapered spmdle nose the stylus of ihe dial gauge shall be set normal to the surface which is to be checked. i4 Dial gauge

bl

Measurement the spmdle;

of pertodic axial slip

of

bl

0,005

bl and c) Clauses 5.62, 5621.2, 5.622.1, 5.622.2 and 5.632 For the dial gauge pamon. see Figures 59 to 64 and 67. clauses 5.62, 5.622 and 5.632.

cl

ct

Measurement of camming of the regw ter face of the rpmdle Iincluding periodx axial slip).

cl

0.01

The value of force F to be applied for the tests a), b) and c) shall be specified by the manufacturer.

Da 1)

2
r". 51 o-_ F-`:A' E: 1 ---i, ! I j/J \

1)

Measuremenr of run-out of the axis of ihe WO'K spindl!? taper :

11

f \ .-.

al

ar :he outlet of the housmg.

a)

0,005

Dlai gauge mandrel

and

test

Clause 5.612.3

5)

at

a dwance

from

the

Outlet

b)

0,015

equal io 1 5

o' not more than

Clause 5.612.2 The dui gauge bang set normal 10 the taper rutfac8 of the head centre. and tol. erance bang gwen in a plane perpendxuMeasurement of `""-o"t

of the work

la' to the spindle axis. the readmgs obsewed shall therefore be dwlded by ~0% a, e bemg the rem,-cone angle of the taper. The value of force F 10 be applwd shall be rpeclfied by the manufacturer.
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IS 2368 : 1993 IS0 -.-_. 2438 - ,QnA ~-."__ Permissible deviation No. Diagram Object 8.,rn 1) Dead spmd1e Measuring msfruments Obwrvations and references to th test coda ISOlR 230

Checknng of parallelism of the taber bore of the workhead to the tsble r"o"er"e"t aI ,n a horizontal plane;

:

0.025
for a measuring lendth of 300 (end of the test mandrel directed towards wheel and up wards) Clauses

bj

in a vemcal 21

pland. Live spindle 0.01 for a measuring length of 300 (end of lest mandrel directed towards wheel and upwards) Dial gauge mandrel and test

5.412.1

and 5.422.3

Checking of parallel!sm of the axes of the rotatmg workhend spmdle to the longw dinal mavement of the table

The table setting established for test G 3 shall not be modified.

:

al b)

in a horizontal

plane;

in a vertical plane.

C - TAILSTOCK Checking of parallelism of the axa of taper bore of the tallstock to the table movement

:

al
37

in a horizontal

plane;

aI

0,015 for a measunrq length of 300 (end of test mandrel directed towards wheel1

Clauses 5.412.1 Dial gauge mandrel and test

and 5422.3

The table setting established for test G 3 shall not be modified.

b)

in a vertical plane.

b)

0,015 for a measur,ng length of 300 (end 3f ten mandrel direned upwards)

Checkmg of parallelism

of the movement

of the table to the axts of the centres ; 6 ~$,@&!&!&&'
l

:
a) bt (tallstock ;Ingher than the workhwd) x; Dial gauge and test mandrel between centres (or straightedge) or optical methods _

al b)

inrhe

horizontal

plane:

Clauses 5.232.1 or 5.232.3 Clauses 5.212.3 and 5.232.3 b) The table rettlng eitablished shall not be modified. for test G 3

I

I" the vefilcal

plane.

_

I
D-GRINDING a/ WHEELHEAD a)

Measurement of run-out of the grmd,ng wheel spindle (wheel mo""t,"g diameter).

0.005 for the two sections touched.

a)

Ciaures 5.612.2

and 5.621.2

See the observatwxn for test G 4. The measurement of the run-out shall be cared o"t at the two ends of the taper. Dial gauge

bl

Measurement of per~odc axial slip of the wheel spmdle.

bl

0.01

bt

Clauses 5.62, 5.621.2. 5.622.1. 5.622.2 and 5.632

The value of force F to be applied for the felts a) and bl manufacturer. shall be rpeafied by the
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IS 2366 IS0 Permissible deviation Diagram object mm Checking of parallelism of the gunding wheel spindle axis to the table movement Measuring instruments 2433

: 1993 : 1964

:

al I" ahoruontal

plane:

a)

b)

0.03 `far a measurang length 01 300 0.03 fcr a measuring length 01 300 (end of test mandrel directed upwards)

Dial

gauge and

test

mandrel

Clauses 5 412.1 and 5422.3

Clause 5522.3 Checkmg of squareness of the I" feed mc. tmn of the wheelhead to the longitudinal movement of the table. `lace on the table a square an arm of which xmg adjusted parallel to the movement of :he table. Connect a dial gauge tp the wheel ;lide. Touch the other arm of the square iurmg the tranwerse movement.

0.02/300

Dial

gauge and square

rest mandrels of the same diameter shall be nserted mto the workhead spindle and the grinding wheel spindle nose. `osmon the workhead spindle so that the xntre sections of the typo test mandrels are approximately in a plane parallel to the ynding wheel splndle movement. of difference between Measurement height HI of the workhead spmdle axa and the height ff, of the grlndmg wheel spandIe axis referred to a plane parallel to the grinding wheel spmdle axis and also parallel to the transverse movement the wheelhead slide. of Lay a straghtedge on gauge blocks that are estmg on a fixed part of the machme so :hat it II in the above reference plane. 0.4 Test mandrels, dial 3onnect a dial gauge to the grmding wheel wad wth the lndicato, !n contact wth the #orkIng face of the straightedge directed towards the test mandrels. 4d;ust the he,ght of .the gauge blocks to zmg the surface of the straightedge parallel to the plane of the movement of the grlndmg tieel splndle head over its full travel. Measure the respective distances of the test ,,,a,~I,e,s to the rtraaghtedge and compare the!, difference wth the permwble +ZVl.HlOn

gauge.
StraIghtedge blocks and gauge

Extra test I" the case of wvellmg

tables 0.05 over the emwe trawl

Followmg the test procedure above. place md then clamp the table first in Its centrt X)sewn ~)s,t,o" so that the rtralghtedge I" of svwellmg ahgnment Its extrem, I, made, then place the table

Checkmg of parallehsm of the mo"nt,ng and swwlling plane to the movement of the wheel sltde. transverse

for the measurements

Da'<500 Measurement of repeatabliltv of rhe fintshjnq approach of the wheel posiwaning. 0.002
Dial

gauge

Da'>500 0,004

Six consecutw tests shall be camed out for :he wheel pcmtmnmg, the mowment bemg >btalned by a qwck approach followed bv a ilow approach.

-
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4.2

Practical tests

IS 2368 IS0 Cutting mnditlons Permissibledeviation Checks to be applied mm Measuring instruments

: I 993

7

2433 : i&~&t

N

Diagram

Nature of nst

Observations and rsfamnces to the teat cads 190/R 230

a) Circularity (roundness) (see belowl -4 ..~ ~__.__c m,llim.tm I 160 315 630 low 1500 bl d ml" 16 32 Conr~stencv mefer Variation of dlafor/= of diameat ter measured both ends and rhe Gnndmg of a cyhndrlcal 15w<occ3wo DC>3MO
I 100 ten p1ec3 mounted

al 0.003 for I<630

b.oo5
/>630 b)

for

Dimmvonl

8"

DC' DC< 3lb<DC< 630<DC< 315 630 tsw

16O.O.M)3 315

I"

for I = for

0,005
Precw measuring l"str"ment

/ i

63
Grlnding wfhout
ruppon

mlddle
p,ece.

of the

arbor

test

/=

630 : 0,006 1000

over the whole

150

between aenPe*

for I =

length of the test ptece

0.01

Clauses 3.1, 3.22, 4.1 and 4.2 Tests for circularity should be made at severa/ positions of the test piece, and the greatest value of the deviauons obtained. The

ency of

measurements for consistdiameter shall be carried

out in a single axial plane. NOTE - Any faper rhoulc be ructl that rtle ma,or diameter II near the workhead.

Circulartty lroundnessl (dewanon forcwcularity = difference between the maximum diameter and the m~n~murn dlameter of a S.xtiO") DC < 1500

0.005 2 DC > 1500 Precise measuring I"str"ment

0,005 for a loo mm diameter

p,ece.
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